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(57) ABSTRACT

A selectable one-way clutch includes: a pocket plate includ-
ing pockets provided along a circumierential direction on
one surface; a notch plate that 1s rotatable with respect to the
pocket plate, the notch plate including notches provided
along a circumiferential direction on a surface facing the one
surface; struts that are plate-shaped and housed i1n the
respective pockets; and a selector plate disposed between the
pocket plate and the notch plate, and configured to switch,
by rotating coaxially with the pocket plate, between: a state
in which the struts have risen toward the notch plate; and a
state 1n which the struts are housed 1n the respective pockets.
The notch plate includes flat portions between the notches
that are adjacent 1n the circumierential direction, and each
flat portion includes a {first recess at a position where the
corresponding strut having risen toward the notch plate 1s
brought into contact.

20 Claims, 7 Drawing Sheets
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1
SELECTABLE ONE-WAY CLUTCH

CROSS REFERENCE TO RELATED
APPLICATIONS

The present application claims priority to and incorpo-

rates by reference the entire contents of U.S. provisional
patent application 62/568,022, filed on Oct. 4, 2017.

BACKGROUND

The present disclosure relates to a selectable one-way
clutch.

As an example of a one-way clutch, U.S. Pat. No.
8,844,693 discloses a selectable one-way clutch including a
pocket plate that has a plurality of pockets each housing a
strut, a notch plate that has a plurality of notches with which
the respective struts are engaged, and a selector plate that 1s
interposed between the pocket plate and the notch plate, and
switches between an engaged configuration and a disen-
gaged configuration.

SUMMARY

In the selectable one-way clutch described above, there
are sometimes cases 1 which, while the notch plate 1s being
rotated at a high speed 1n an engaging direction (forward
direction) with respect to the pocket plate, the selector plate
becomes erroneously rotated, and the strut becomes errone-
ously engaged with the notch on the notch plate that is
rotating at a high speed.

To protect parts against damages resultant of such an
erroneous engagement, a conventional selectable one-way
clutch 1s provided with a function for suppressing such an
erroneous engagement by enabling parts other than the
notches on the notch plate to thick the struts away (herein-
alter, referred to as a “ratchet function™) while the notch
plate 1s being rotated 1n the engaging direction at a prede-
termined revolving speed or higher.

However, as illustrated in the part A in FIG. 13, 1n a
conventional selectable one-way clutch 101, when a strut
112 comes 1nto contact with a notch plate 130 (hereinatter,
referred to as a “ratcheting operation™), a top surface 1124
of the strut 112 may become bonded to a flat portion 132
extending between the notches 131 that are adjacent 1n the
circumfierential direction, due to the surface tension of oil
(not illustrated) lying between the notch plate 130 and the
strut 112.

As a result, as the notch plate 130 1s rotated, the strut 112
may be pulled into the notch 131, as indicated by the arrow
B 1 FIG. 13, and the strut 112 may become erroneously
engaged with the notch 131. In FIG. 13, to illustrate the
change 1n the orientation of the strut 112 during the ratch-
cting operation i1n the temporal order, the contours of the
strut 112 at different time are illustrated 1n plurality in an
overlapping manner.

There 1s a need for a selectable one-way clutch capable of
suppressing an erroneous engagement resultant of the strut
being pulled 1nto the notch during the ratcheting operation.

According to one aspect of the present disclosure, there 1s
provided a selectable one-way clutch including: a pocket
plate including a plurality of pockets provided along a
circumierential direction on one surface of the pocket plate;
a notch plate that 1s rotatable with respect to the pocket plate,
the notch plate including a plurality of notches provided
along a circumiferential direction on a surface of the notch
plate facing the one surface; struts that are plate-shaped and
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2

housed 1n the respective pockets; and a selector plate dis-
posed between the pocket plate and the notch plate, and
configured to switch, by rotating coaxially with the pocket
plate, between: a state 1n which the struts have risen toward
the notch plate; and a state 1n which the struts are housed 1n
the respective pockets, wherein the notch plate includes flat
portions between the notches that are adjacent in the cir-
cumierential direction, and each of the tlat portions includes
a first recess at a position where the corresponding strut
having risen toward the notch plate 1s brought into contact.

The above and other objects, features, advantages and
technical and industrial significance of this disclosure will
be better understood by reading the following detailed
description of presently preferred embodiments of the dis-
closure, when considered 1n connection with the accompa-
nying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a cross-sectional view illustrating a structure of
a relevant portion of a selectable one-way clutch according
to a first embodiment;

FIG. 2 1s a cross-sectional view illustrating a structure of
the relevant portion of the selectable one-way clutch accord-
ing to the first embodiment;

FIG. 3 15 a perspective view 1llustrating a structure of a
strut 1n the selectable one-way clutch according to the first
embodiment;

FIG. 4 15 a perspective view 1llustrating a structure of a
notch plate in the selectable one-way clutch according to the
first embodiment;:

FIG. § 1s an enlarged view of the part C in FIG. 4;

FIG. 6 15 a side view 1llustrating a structure of the notch
plate and the strut 1n the selectable one-way clutch according
to the first embodiment;

FIG. 7 1s a schematic for explaining a relation between the
notch plate and the strut in the selectable one-way clutch
according to the first embodiment;

FIG. 8 1s a schematic for explaining the depth of the recess
provided to the notch plate 1n the selectable one-way clutch
according to the first embodiment;

FIG. 9 15 a perspective view 1llustrating a structure of a
strut 1n a selectable one-way clutch according to a second
embodiment;

FIG. 10 15 a perspective view 1illustrating a structure of a
notch plate in the selectable one-way clutch according to the
second embodiment;

FIG. 11 1s a schematic for explaining a relation between
the notch plate and the strut 1n the selectable one-way clutch
according to the second embodiment;

FIG. 12 1s a schematic for explaining a relation between
the notch plate and the strut 1n the selectable one-way clutch
according to a third embodiment; and

FIG. 13 15 a side view illustrating a structure of a notch
plate and a strut in a conventional selectable one-way clutch.

DETAILED DESCRIPTION

A selectable one-way clutch (hereinafter, referred to as an
“SOWC”) according to some embodiments will now be
explained with reference to the drawings. The present dis-
closure 1s, however, not limited to these embodiments
described below. The elements disclosed 1 the embodi-
ments include those that are replaceable and easily replace-
able by those skilled in the art, and those substantially the
same.
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First Embodiment

An SOWC 1 1s configured to be mounted on a power
transmission device provided to a hybrid vehicle, for
example, and includes a pocket plate 10, a notch plate 20,
and a selector plate 30, as illustrated in FIGS. 1 and 2.
Lubrication o1l (not illustrated) 1s applied to the internal of
the SOWC 1, that 1s, between the pocket plate 10 and the
selector plate 30 and between the selector plate 30 and the
notch plate 20. FIGS. 1 and 2 provide enlarged cross-
sectional views of a relevant portion of the SOWC 1, but the
overall structure of the SOWC 1 1s not 1illustrated.

The pocket plate 10 has a cylindrical shape. A plurality of
pockets (recessed housing) 11 that are concave in the
thickness direction are provided to one surface of the pocket
plate 10, that 1s, the surface on the side facing the notch plate
20. A plate-shaped strut (engaging piece) 12 is then housed
in the pocket 11. The “thickness direction™ 1s a direction

matching the direction of the rotational axis of the notch
plate 20.

The pockets 11 are provided at positions facing respective
notches 21 on the notch plate 20. An elastic member 14
biasing the strut 12 toward the notch plate 20 1s positioned
between the strut 12 and a recess 13 provided to the pocket
11.

The strut 12 1s arranged 1n each of the pockets 11. The
struts 12 are configured to have its orientation switched, as
the selector plate 30 1s rotated coaxially with the pocket plate
10, between a configuration 1n which all of the struts 12 are
housed 1n the respective pocket 11, as illustrated in FIG. 1,
and a configuration in which one ends of the struts 12 have
risen toward the notch 21, as illustrated 1n FIG. 2.

Specifically, the strut 12 has a body portion 121 that
extends along the circumierential direction of the notch plate
20, and an mner protrusion 122 and an outer protrusion 123
that extend from an end of the body portion 121 in the
circumierential direction, toward the opposite directions
with respect to each other along the radial direction of the
notch plate 20, as illustrated 1n FIG. 3. The mner protrusion
122 and the outer protrusion 123 serve as a rotational axis
when the strut 12 rises. A top surface 124 of the body portion
121 (strut 12) delineates a gentle curve.

The notch plate 20 has an annular shape. The notch plate
20 1s positioned facing the surface of the pocket plate 10
having the pockets 11, and 1s configured to be rotatable
relatively to the pocket plate 10.

Among the surfaces of the notch plate 20, the surface
tacing the pocket plate 10 (pockets 11) 1s provided with a
plurality of notches (engaging recesses) 21 that are concave
in the thickness direction. The notch 21 1s a recess where the
one end of the strut 12 having risen toward the notch 21
enters, through a window hole 31 provided to the selector
plate 30.

The selector plate 30 has an annular shape. The selector
plate 30 1s interposed between the pocket plate 10 and the
notch plate 20. The selector plate 30 has window holes 31
penetrating 1n the thickness direction, at the positions facing
the respective pockets 11 and struts 12 provided to the
pocket plate 10.

By rotating coaxially with the pocket plate 10 by a
predetermined angle, the selector plate 30 switches between
a configuration in which the struts 12 have risen toward the
notch plate 20, and engaged with the respective notches
(engaged configuration), and a configuration 1 which the
struts 12 are housed 1n the respective pockets 11 (disengaged
configuration).
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For example, when the positions of the window holes 31
are not matched with those of the respective pockets 11 1n
the circumferential direction of the SOWC 1, as illustrated
in FIG. 1, the pockets 11 are closed by the part of the selector
plate 30 without the window holes 31, and the struts 12 are
pushed into the respective pockets 11 by the part without the
window holes 31 so that all of the struts 12 are housed in the
respective pockets 11. In this manner, the SOWC 1 1s
switched to the disengaged configuration (released configu-
ration). In this disengaged configuration, because the struts
12 are not in engagement with the respective notches 21
(with the engagements between the struts 12 and the respec-
tive notch 21 released), no torque 1s communicated between
the pocket plate 10 and the notch plate 20.

By contrast, when the positions of the window holes 31
are substantially matched with those of the respective pock-
ets 11 in the circumterential direction of the SOWC 1, as
illustrated 1n FIG. 2, the one ends of the struts 12 rise toward
the notch plate 20 through the respective window holes 31,
by being pressed by the elastic member 14. As the notch
plate 20 1s further rotated with respect to the pocket plate 10
in the engaging direction (forward direction), with the one
ends of the respective struts 12 risen toward the notch plate
20, the struts 12 become engaged with the respective notches
21, and brings the SOWC 1 into the engaged configuration.
In this engaged configuration, because the struts 12 are
engaged with the respective notches 21, torque 1s transmit-
ted between the pocket plate 10 and the notch plate 20.

In the conventional SOWC 101, the strut 112 sometimes
becomes bonded to the flat portion 132 due to the surface
tension of the o1l lying between the notch plate 130 and the
top surface 112a of the strut 112, that 1s, due to the surface
tension of the o1l nipped between the notch plate 130 and the
top surface 112a of the strut 112 working in directions
causing the notch plate 130 and the strut 112 to be bonded
to each other, during the ratcheting operation, as described
carlier. This bonding has led to the problem that the strut 112
1s pulled into the notch 131, and becomes erroneously
engaged with the notch 131 of the notch plate 130 that 1s
rotating at a high speed (see FIG. 13). Such a problem occurs
prominently when the o1l temperature 1s low, and the o1l 1s
highly viscous. The SOWC 1 according to the embodiment
1s therefore designed to solve the problem by devising the
shape of the notch plate 20. A specific structure of the notch
plate 20 according to the embodiment will now be explained
with reference to FIGS. 4 to 8.

The notch plate 20 has flat portions 22 extending between
the notches 21 that are adjacent in the circumierential
direction, as illustrated 1n FIGS. 4 and 5. These flat portions
22 face the surface of the pocket plate 10 having the pockets
11, as illustrated in FIG. 1, 1n the rotational axis direction.

A part of the flat portion 22 1s provided with a recess
having a predetermined depth (first recess) 221, as illus-
trated 1n FIGS. 4 and 5, unlike the flat portion 132 that 1s
provided to the conventional notch plate 130 and 1s entirely
flat (see FIG. 13). This recess 221 1s provided to the flat
portion 22 at a position with which the strut 12 having risen
toward the notch plate 20 1s brought into contact, as 1llus-
trated 1n FIGS. 6 and 7.

The recess 221 1s a groove extending in the circumier-
ential direction of the notch plate 20, and 1s provided at the
center 1 the width direction of the flat portion 22, as
illustrated 1n FIGS. 4 and 5. This groove-shaped recess 221
1s provided to each of the flat portions 22 on the notch plate
20, and 1s provided in plurality along the circumierential
direction of the notch plate 20. By providing the recess 221
to the flat portion 22 of the notch plate 20, the area of the flat
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portion 22 with which the top surface 12q of the strut 12 1s
brought into contact 1s reduced.

For example, as illustrated in FIG. 7, denoting the width
of the body portion 121 of the strut 12 as W, and denoting
the width of the recess 221 as W, the reduction ratio of the
area of the flat portion 22 with which the top surtace 12a of
the strut 12 1s brought into contact can be expressed as
“(W,—W,)/W.”. FIG. 7 1llustrates the notch plate 20 and the
strut 12 viewed from the direction of the arrow D 1n FIG. 6.

Specifically, the notch 21 of the notch plate 20 has a
bottom surface 211, a catching surface 212, a slope surtace
(first slope surface) 213, and a slope surface (second slope
surface) 214, as illustrated 1n FIG. 8. The catching surface
212 1s inclined 1n a direction from the bottom surface 211 of
the notch 21 toward the pocket plate 10. A tip 125 of the strut
12 that 1s engaged with the notch 21 1s brought into contact
with the catching surface 212.

The recess 221 has a substantially constant depth, except
for a start end and a finish end of the groove, and the bottom
surface 1s flat. The recess 221 1s provided at a position not
overlapping with the catching surface 212. In other words,
the recess 221 1s provided to a depth not overlapping with an
end 212a of the catching surface 212. For example, as
illustrated 1n FIG. 8, when the recess 221 1s provided as a
groove extending in parallel with a surface 22a of the tlat
portion 22, a depth D, of the recess 221 1s set smaller than
a distance D, from the surface 22a of the flat portion 22 to
the end 212a of the catching surface 212 (D_<D,) in the
rotational axis direction.

As the tip 126 of the strut 12 collides with the catching
surface 212, a contact pressure 1s repeatedly applied to the
catching surface 212. If the recess 221 1s provided to the
position overlapping with the catching surface 212, the area
of the catching surface 212 with which the tip 1256 of the
strut 12 1s brought into contact 1s reduced. Such a reduction
in the area may reduce the durability of the notch plate 20,
and the contact pressure may cause the catching surface 212
to crack, for example. By contrast, in the SOWC 1 according
to the embodiment, because the recess 221 1s provided at a
position not overlapping with the catching surface 212, an
area ol a predetermined size or larger can be ensured as the
area ol the catching surface 212 with which the tip 125 of the
strut 12 1s brought into contact. Therefore, deterioration 1n
the durability of the notch plate 20 can be suppressed.

In the SOWC 1 having such a structure, the recess 221 1s
provided to the flat portion 22 of the notch plate 20.
Theretfore, when the strut 12 rises and 1s brought into contact
with the flat portion 22 during the ratcheting operation, the
area of the notch plate 20 with which the strut 12 1s brought
into contact (more specifically, the width of the notch plate
20 with which the strut 12 1s brought into contact in the
radial direction of the notch plate 20) 1s reduced, compared
with a structure without the recess 221. As the area of the
notch plate 20 with which the strut 12 1s brought into contact
1s reduced, the surface tension of the o1l lying between the
notch plate 20 and the strut 12 1s reduced. Therefore, an
erroneous engagement caused by the strut 12 being pulled
into the notch 21 can be suppressed.

Second Embodiment

In the first embodiment described above, the notch plate
20 1s provided with a recess 221 for reducing the area of the
notch plate 20 with which the strut 12 1s brought into contact
(see FI1G. 4). However, such a recess may be provided to the
strut. An SOWC according to a second embodiment waill
now be explaimned with reference to FIGS. 9 to 11. In the
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SOWC according to the embodiment, the elements other
than struts 12A and a notch plate 20A are the same as those
in the SOWC 1 described above (see FIG. 1). Therefore, 1n

the description below, the explanations thereof will be
omitted.

The strut 12A according to the embodiment has the body
portion 121 extending in the circumierential direction of the
notch plate 20, and the inner protrusion 122 and the outer
protrusion 123 that extend from an end of the body portion
121 in the circumierential direction, toward the opposite
directions with respect to each other along the radial direc-
tion of the notch plate 20, as illustrated 1n FIG. 9. A part of
the top surface 12a of the body portion 121 (strut 12A) 1s
provided with a recess (second recess) 124 having a prede-
termined depth. This recess 124 1s provided to the top
surface 12a of the body portion 121 at a position where the
strut 12A 1s brought into contact with a flat portion 22A
when the strut 12A nises toward the notch plate 20A, as

1llustrated in FIG. 11.

The recess 124 1s a groove extending in the circumier-
ential direction of the notch plate 20A, as illustrated 1n FIG.
9, and 1s provided at the center in the width direction of the
body portion 121. This groove-shaped recess 124 1s pro-
vided to each of the struts 12A provided to the pocket plate
10. The recess 124 1s provided from a predetermined posi-
tion on the top surface 12a of the body portion 121, e.g.,
from the center 1n the width direction and the length direc-
tion of the body portion 121, to the tip 126 of the body
portion 121 (strut 12A). The recess 124 also has a slope
surface inclined from the top surface 12a of the body portion
121 toward a bottom surface 12¢ of the body portion 121
(strut 12A).

The notch plate 20A according to the embodiment has flat
portions 22 A extending between notches 21A that are adja-
cent 1n the circumierential direction, as illustrated i FIG.
10. This tlat portion 22A does not have the recess 221 (see
FIG. 4) provided to the flat portion 22 in the notch plate 20
described above, and the flat portion 22A 1s entirely flat.

In the SOWC according to the second embodiment having
such a structure, because the strut 12A 1s provided with the
recess 124, the area of the notch plate 20A with which the
strut 12A 1s brought into contact can be reduced, compared
with the structure without the recess 124. Therefore, the
surface tension of the o1l lying between the notch plate 20A
and the strut 12A can be reduced, so that an erroneous
engagement resultant of the strut 12A being pulled into the
notch 21A can be suppressed.

Third E

Embodiment

In the first embodiment and the second embodiment
described above, the recess 221, 124 for reducing the area of
the notch plate 20, 20A with which the strut 12, 12A 1s
brought into contact 1s provided to one of the notch plate and
the strut. However, both of the notch plate and the strut may
be provided with the recess. An SOWC according to a third
embodiment will now be explained with reference to FIG.
12. In the SOWC according to the embodiment, the elements
other than the strut 12A and the notch plate 20 are the same
as those i the SOWC 1 described above (see FIG. 1).

Therefore, 1n the description below, the explanations thereof
will be omatted.

The SOWC according to the embodiment includes the
notch plate 20 i which the recess 221 1s provided to the flat
portions 22, and the strut 12A 1 which the recess 124 1s
provided to the top surface 12a.
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The recess 221 on the notch plate 20 and the recess 124
on the strut 12A are provided at overlapping positions in the
rotational axis direction. In other words, the recess 221 and
the recess 124 face each other 1n the rotational axis direction,
as 1llustrated 1n FIG. 12, and are provided at such positions
that a space 1s formed thereby when the top surface 12a of
the strut 12A 1s brought into contact with the flat portion 22
of the notch plate 20. The configuration in which the
recesses “overlap 1n the rotational axis direction™ described
above includes not only the configuration 1 which the
recess 221 and the recess 124 completely overlap with each
other, as 1illustrated 1 FIG. 12, but also a configuration 1n
which the recess 221 and the recess 124 partly overlap with
each other 1n the rotational axis direction. In other words, the
recess 221 and the recess 124 overlap each other at least
partly, when the top surface 12a of the strut 12A 1s brought
into contact with the flat portion 22 of the notch plate 20.

The width W, of the recess 221 is set to be equal to the
width W, of the recess 124 (W,=W,). In this manner, when
the strut 12A rises during the ratcheting operation, the top
surface 12a of the strut 12A can be fully brought into contact
with the flat portion 22 of the notch plate 20, so that a contact
area ol a predetermined size or larger can be ensured.
Therefore, deterioration in the durability of the notch plate
20 can be suppressed.

In the SOWC according to the third embodiment having,
such a structure, because the recess 221 1s provided to the
notch plate 20, and the recess 124 1s provided to the strut
12 A, the area of the notch plate 20 with which the strut 12A
1s brought into contact 1s reduced, compared with that
without the recesses 221, 124. Therefore, the surface tension
of the o1l lying between of the notch plate 20 and the strut
12A can be reduced, so that an erronecous engagement
resultant of the strut 12A being pulled into the notch 21 can
be suppressed.

The selectable one-way clutch according to the present
disclosure 1s specifically explained above as the embodi-
ments. However, the essence of the present disclosure 1s not
limited to those described 1in the embodiment, and should be
interpreted as covering a wider scope based on descriptions
in the claims. Furthermore, 1t should be needless to say that
implementations with various changes and modifications are
also 1ncluded 1n the essence of the present disclosure.

For example, 1n the first embodiment, only one recess 221
1s provided in the width direction of the flat portion 22, as
illustrated 1n FIG. 4, but two or more recesses 221, for
example, may be provided in the width direction of the flat
portion 22.

Furthermore, in the second embodiment, only one recess
124 1s provided in the width direction of the body portion
121 of the strut 12A, as i1llustrated in FIG. 9, but two or more
recesses 124 may be provided to the width direction of the
body portion 121.

With the selectable one-way clutch according to the
present disclosure, the surface tension of the o1l lying
between the notch plate and the strut can be reduced during
the ratcheting operation. Therefore, an erroneous engage-
ment resultant of the strut being pulled 1nto the notch can be
suppressed.

Additional advantages and modifications will readily
occur to those skilled 1n the art. Therefore, the disclosure in
its broader aspects 1s not limited to the specific details and
representative embodiments shown and described herein.
Accordingly, various modifications may be made without
departing from the spirit or scope of the general inventive
concept as defined by the appended claims and their equiva-
lents.
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What 1s claimed 1s:

1. A selectable one-way clutch comprising:

a pocket plate including a plurality of respective pockets
provided along a circumierential direction on one sur-
face of the pocket plate;

a notch plate that 1s rotatable with respect to the pocket
plate, the notch plate including a plurality of notches
provided along a circumierential direction on a surface
of the notch plate facing the one surface;

struts that are plate-shaped and housed 1n the respective
pockets; and

a selector plate disposed between the pocket plate and the
notch plate, and configured to switch, by rotating
coaxially with the pocket plate, between: a state 1n
which the struts have risen toward the notch plate; and
a state 1n which the struts are housed 1n the respective
pockets, wherein

the notch plate includes tlat portions between the notches
that are adjacent in the circumierential direction,

cach of the flat portions includes a first recess at a position
where a top surface of the strut having risen toward the
notch plate 1s brought into contact, and the first recess
1s formed at a center 1n a width direction of the flat
portion of the notch plate, and

the first recess has a predetermined depth and the flat
portion, and the flat portion contacts the top surface of
the strut when the strut rises to be engaged to the notch
plate.

2. The selectable one-way clutch according to claim 1,
wherein the first recess 1s a groove extending 1n the circum-
terential direction of the notch plate.

3. The selectable one-way clutch according to claim 1,
wherein

cach of the notches includes a catching surface inclined 1n
a direction from a bottom surface of the notch toward
the pocket plate, and with which the strut 1s brought
into contact when the strut 1s engaged with the notch,
and

the first recess 1s provided at a position not overlapping
with the catching surface.

4. The selectable one-way clutch according to claim 1,
wherein each of the struts includes a second recess at a
position where the strut 1s brought into contact with the flat
portion when the strut rises toward the notch plate.

5. The selectable one-way clutch according to claim 4,
wherein the second recess 1s a groove extending in the
circumierential direction of the notch plate.

6. The selectable one-way clutch according to claim 3,
wherein the strut includes: a body portion that extends in the
circumierential direction of the notch plate; and a pair of
protrusions that extend from an end of the body portion in
the circumierential direction toward opposite directions with
respect to each other along a radial direction of the notch
plate, wherein

the second recess 1s provided from a predetermined
position on a top surface of the body portion to a tip of
the body portion.

7. The selectable one-way clutch according to claim 6,
wherein the width of the first recess 1s smaller than the width
of the body portion of the strut when viewed from a cross
sectional view of the flat portion when the strut rises to be
engaged to the notch plate.

8. The selectable one-way clutch according to claim 4,
wherein the first recess and the second recess are provided
at overlapping positions 1n a rotational axis direction of the
notch plate.
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9. The selectable one-way clutch according to claim 4,
wherein the second recess 1s provided at a center of a width
direction of the strut.

10. The selectable one-way clutch according to claim 1,
wherein the groove of the first recess has a bottom surface
with a constant depth toward to the pocket plate.

11. The selectable one-way clutch according to claim 1,
wherein the groove of the first recess extends in parallel with
a surface of the flat portion.

12. The selectable one-way clutch according to claim 1,
wherein a depth of the first recess 1s smaller than a distance
from a surface of the flat portion to an end of a catching
surface of the notches in the rotational axis direction.

13. A selectable one-way clutch comprising:

a pocket plate including a plurality of respective pockets
provided along a circumierential direction on one sur-
face of the pocket plate;

a notch plate that 1s rotatable with respect to the pocket
plate, the notch plate including a plurality of notches
provided along a circumierential direction on a surface
of the notch plate facing the one surface;

struts that are plate-shaped and housed 1n the respective
pockets; and

a selector plate disposed between the pocket plate and the
notch plate, and configured to switch, by rotating
coaxially with the pocket plate, between: a state 1n
which the struts have risen toward the notch plate; and
a state 1 which the struts are housed 1n the respective
pockets, wherein

the notch plate includes flat portions between the notches
that are adjacent in the circumierential direction,

cach of the flat portions 1ncludes a first recess at a position
where a top surface of the strut having risen toward the
notch plate 1s brought into contact, and the first recess
1s formed at a center of the tlat portion of the notch plate
in a width direction,

cach of the struts includes a second recess at a position
where the strut 1s brought into contact with the tlat
portion when the strut rises toward the notch plate, and

the first recess and the second recess have a same width.

14. A selectable one-way clutch comprising:

a pocket plate including a plurality of respective pockets
provided along a circumierential direction on one sur-
face of the pocket plate;

a notch plate that 1s rotatable with respect to the pocket
plate, the notch plate including a plurality of notches
provided along a circumierential direction on a surface
of the notch plate facing the one surface;

struts that are plate-shaped and housed 1n the respective
pockets; and
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a selector plate disposed between the pocket plate and the
notch plate, and configured to switch, by rotating
coaxially with the pocket plate, between: a state 1n
which the struts have risen toward the notch plate; and
a state 1n which the struts are housed 1n the respective
pockets, wherein

the strut includes a body portion that extends i1n the
circumierential direction of the notch plate,

the notch plate includes tlat portions between the notches
that are adjacent in the circumierential direction,

cach of the flat portions includes a first recess at a position
where a top surface of the strut having risen toward the
notch plate 1s brought into contact, and the first recess
1s formed at a center of the flat portion of the notch plate
in a width direction, and

the width of the first recess 1 the width direction 1s
smaller than the width of the strut 1n, and the first recess
has a predetermined depth and the flat portion, and the
flat portion contacts the top surface of the strut when
the strut rises to be engaged to the notch plate.

15. The selectable one-way clutch according to claim 14,
wherein the groove of the first recess has a bottom surface
with a constant depth toward to the pocket plate.

16. The selectable one-way clutch according to claim 14,
wherein the first recess 1s a groove extending 1n the circum-
terential direction of the notch plate.

17. The selectable one-way clutch according to claim 14,
wherein

cach of the notches includes a catching surface inclined 1n
a direction from a bottom surface of the notch toward
the pocket plate, and with which the strut 1s brought
into contact when the strut 1s engaged with the notch,
and

the first recess 1s provided at a position not overlapping
with the catching surface.

18. The selectable one-way clutch according to claim 14,
wherein each of the struts includes a second recess at a
position where the strut 1s brought 1nto contact with the flat
portion when the strut rises toward the notch plate.

19. The selectable one-way clutch according to claim 14,
wherein the second recess 1s a groove extending in the
circumierential direction of the notch plate.

20. The selectable one-way clutch according to claim 14,
wherein the strut includes a pair of protrusions that extend
from an end of the body portion i1n the circumierential
direction toward opposite directions with respect to each
other along a radial direction of the notch plate, wherein

the second recess 1s provided from a predetermined
position on a top surface of the body portion to a tip of
the body portion.

G o e = x



	Front Page
	Drawings
	Specification
	Claims

